Nonspecific deadenylation on sarcin/ricin domain RNA catalyzed by gelonin under acidic conditions.
Gelonin is a single-chain ribosome-inactivating protein that can hydrolyze the glycosidic bond of a highly conserved adenosine residue in the sarcin/ricin domain (SRD) of the largest RNA in ribosome and thus irreversibly inhibit protein synthesis. Recently, the specificity in substrate recognition was challenged by the fact that gelonin could remove adenines from some other oligoribonucleotide substrates. However, the site specificity of gelonin to deadenylate various substrates were unknown. Hereby, the effect of pH values upon site specificity of the deadenylation activity of gelonin was studied using the synthetic oligoribonucleotide (named SRD RNA) that mimicked the ribosomal SRD. Interestingly, gelonin gradually acquired the ability to nonspecifically remove adenines from SRD RNA when pH values changed from neutral to acidic conditions. Another two SRD RNA mutants, either with the conserved adenosine deleted or with the tetraloop converted, showed very similar cleavage style to wild-type SRD RNA, underscoring the important role of pH value in site specificity of recognition by gelonin. Furthermore, the RNA N-glycosidase activity of gelonin was also enhanced with the decreasing of pH values. In addition, no obvious change was observed in the molecular conformation of gelonin at various pH values. Taken together, our data implied that the protonation of adenosines in SRD RNA was potentially an important factor for the nonspecific deadenlyation by gelonin.